The positive asymptotically stable continuous-time linear systems are approximated by corresponding asymptotically stable discrete-time linear systems. Two methods of the approximation are presented and the comparison of the methods is addressed. The considerations are illustrated by three numerical examples and an example of positive electrical circuit.
INTRODUCTION
In positive systems inputs, state variables and outputs take only non-negative values. Examples of positive systems are industrial processes involving chemical reactors, heat exchangers and distillation columns, storage systems, compartmental systems, water and atmospheric pollution models. A variety of models having positive linear behavior can be found in engineering, management science, economics, social sciences, biology and medicine, etc. Positive linear systems are defined on cones and not on linear spaces. Therefore, the theory of positive systems is more complicated and less advanced. An overview of state of the art in positive systems theory is given in the monographs [5, 8] . The positivity of electrical circuits composed of resistors, coils, condensators and voltage (current) sources has been analyzed in [10] .
Stability of positive linear systems has been investigated in [5, 8] and of fractional linear systems in [2] [3] [4] 12] . The problem of preservation of positivity by approximation the continuous-time linear systems by corresponding discrete-time linear systems has been addressed in [9] . The approximation of positive stable continuous-time linear systems by positive stable discrete-time linear systems has been considered in [7] .
In this paper two methods of approximation of positive stable continuous-time linear systems by positive stable discrete-time linear systems will be presented and a comparison of the methods will be given.
The paper is organized as follows. In section 2 basic definitions and theorems concerning positive continuous-time and discrete-time linear systems are recalled. Two methods of approximation of positive stable continuous-time linear systems by positive stable discrete-time linear systems and the comparison of the methods are presented in section 3. Concluding remarks are given in section 4.
The following notation will be used:  -the set of real numbers, 
PRELIMINARIES AND THE PROBLEM FORMULATION
Consider the continuous-time linear system
are the state and input vectors and 
(2.7)
Theorem 2.4. [5, 8] The positive system (2.5) is asymptotically stable if and only if all coefficients of the polynomial
. In this paper two methods of approximation of positive stable continuous-time linear systems by positive stable discrete-time linear systems will be presented and a comparison of the methods will be given.
METHODS OF APPROXIMATION AND THEIR COMPARISON

Method 1
In this method the derivative ) (t x  will be approximated by
and h > 0 is the sampling time (step). From (2.1) and (3.1) we have ,...
Therefore, we have the following theorem. 
, k = 0,1,…,n -1. It is easy to show that the coefficients k a and k a , k = 0,1,…,n -1 of the polynomials (2.4) and (3. (i = 1,2,…,n) be the i-th eigenvalue of the matrix A c . It is wellknown [6, 12] 
(3.8)
Therefore, the following theorem has been proved. . 0
, (3.10) but for h = 1 it is not positive since
. 
The system is stable but not positive. By Theorem 3.3 the corresponding discrete-time system is also stable for the sampling time h satisfying the condition (3.8) . In this case
and from (3.8) we have 
which can be written in the form The electrical circuit is positive since the matrix A c is Metzler matrix and the matrix B c has nonnegative entries. It is also stable since the polynomial 
has all positive coefficients.
Extending the result of Example 3.3 and using Theorem 3.2 we obtain the following important conclusion. 
Method 2
It is well-known [7] that if the sampling is applied to the continuous-time system (2.1) then the corresponding discrete-time system (2.5) has the matrices where h > 0 is the sampling time.
In this paper the following approximation of the matrix d A defined by (2.23) will be applied 
CONCLUDING REMARKS
The problem of approximation of positive asymptotically stable continuoustime linear system by positive asymptotically stable discrete-time linear system has been addressed. Two method of the approximation have been presented. The comparison of the methods has shown that the method 2 provides the better approximation of the positive stable continuous-time linear systems by positive stable discrete-time linear system than the method 1 (Conclusion 3. 
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